Synaptic activation of bulbospongiosus motoneurons via dorsal gray commissural inputs.
Ejaculation is controlled by coordinated and rhythmic contractions of bulbospongiosus (BSM) and ischiocavernosus muscles. Motoneurons that innervate and control BSM contractions are located in the dorsomedial portion of the ventral horn in the L(5-6) spinal cord termed the dorsomedial (DM) nucleus. We characterized intrinsic properties of DM motoneurons as well as synaptic inputs from the dorsal gray commissure (DGC). Electrical stimulation of DGC fibers elicited fast inhibitory and excitatory responses. In the presence of glutamate receptor antagonists, both fast GABAergic as well as glycinergic inhibitory postsynaptic potentials (IPSPs) were recorded. No slow GABA(B)-mediated inhibition was evident. In the presence of GABA(A) and glycine receptor antagonists, DGC stimulation elicited fast glutamatergic excitatory responses that were blocked by application of CNQX. Importantly, a slow depolarization (timescale of seconds) was routinely observed that sufficiently depolarized the DM motoneurons to fire "bursts" of action potentials. This slow depolarization was elicited by a range of stimulus train frequencies and was insensitive to glutamate receptor antagonists (CNQX and d-APV). The slow depolarization was accompanied by an increase in membrane resistance with an extrapolated reversal potential near the K(+) Nernst potential. It was mediated by the combination of the block of a depolarization-activated K(+) current and the activation of a QX-314-sensitive cation current. These results demonstrate that fast synaptic responses in DM motoneurons are mediated primarily by glutamate, GABA, and glycine receptors. In addition, slow nonglutamatergic excitatory postsynaptic potentials (EPSPs), generated through DGC stimulation, can elicit burstlike responses in these neurons.